Message

From: Lin, Yu-Sheng [Lin.Yu-Sheng@epa.gov]
Sent: 11/20/2018 6:07:54 PM
To: Bahadori, Tina [Bahadori.Tina@epa.gov]; Bussard, David [Bussard.David@epa.gov]; Thayer, Kris

[thayer.kris@epa.gov]; Schlosser, Paul [Schiosser.Paul@epa.gov]; White, Paul [White.Paul@epa.gov]; Wright,
Michael [Wright.Michael@epa.gov]; Bateson, Thomas [Bateson.Thomas@epa.gov]; Vandenberg, John
[Vandenberg.John@epa.gov]; Ramasamy, Santhini [Ramasamy.Santhini@epa.gov]; Morozov, Viktor
[Morozov.Viktor@epa.gov]; Brown, James [Brown.James@epa.gov]

cC: Garcia, Kelly [garcia.kelly@epa.gov]
Subject: RE: PBPK models for Manganese discussion (Updated with materials)
Hi Tina and All

This is the response to your earlier question and David’s question, not for the summary of meeting notes. | did not have
additional comments about the notes.

Ex. 5 Deliberative Process (DP)

Happy Thanksgiving.
Regards

Yu-Sheng

From: Bahadori, Tina

Sent: Tuesday, November 20, 2018 12:25 PM

To: Lin, Yu-Sheng <Lin.Yu-Sheng@epa.gov>; Bussard, David <Bussard.David@epa.gov>; Thayer, Kris
<thayer.kris@epa.gov>; Schlosser, Paul <Schlosser.Paul@epa.gov>; White, Paul <White.Paul@epa.gov>; Wright, Michael
<Wright.Michael@epa.gov>; Bateson, Thomas <Bateson.Thomas@epa.gov>; Vandenberg, John
<Vandenberg.John@epa.gov>; Ramasamy, Santhini <Ramasamy.Santhini@epa.gov>; Morozov, Viktor
<Morozov.Viktor@epa.gov>; Brown, James <Brown.James@epa.gov>

Cc: Garcia, Kelly <garcia.kelly@epa.gov>

Subject: RE: PBPK models for Manganese discussion (Updated with materials)

Hi Yu-Sheng,

Ex. 5 Deliberative Process (DP) ;

Tina

From: Lin, Yu-Sheng

Sent: Tuesday, November 20, 2018 12:13 PM

To: Bussard, David <Bussard, David@spa.gov>; Bahadori, Tina <Bshadori. Tina® epa.gov>; Thayer, Kris
<thayer.kris@epa.gov>; Schlosser, Paul <Schiosser Paylfiena gov>; White, Paul <White Paul@ena.gov>; Wright, Michael
<Wright Michael®epa.gov>; Bateson, Thomas <Bateson Thomas@epa.gov>; Vandenberg, John

<Yandenberg ohn@epa.gov>; Ramasamy, Santhini <Ramasamy. Santhini@epa.gov>; Morozov, Viktor

<Mororov. Vikior@epa.gov>; Brown, James <Brownames@epa.gov>

Cc: Garcia, Kelly <garcia.kelly@spa gov>

Subject: RE: PBPK models for Manganese discussion (Updated with materials)
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Ex. 5 Deliberative Process (DP)

Regards,

Yu-Sheng
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——————— Estimation of minimum airborne Mn to cause significant increase in brain Mn {Dorman 2006

Monkey data} --------

The goal: To estimate airborne Mn at or above which the corresponding brain Mn will arise significantly
higher than background Mn {e.g., due to dietary Mn} using backward calculation. This method doesn’t
use any PK model.

Methods:
The following are the logic/steps:
{1} Assume the relationship of airborne Mn with Mn in Globus Pallidus is linear between lowest two
airborne levels {Air where Mn=0 and 0.06 mg/m3) (see circled graph from our Appendix B, Table
3 is from Dorman 2006, monkey data}.

(2) Then | estimated the minimum levels of Mn Globus Pallidus (0.606 mg Mn/g), which is statistically
different from background Mn in Globus Pallidus (0.48 mg Mn/g). The sample size is 6 for each
group and standard error of mean is the same (0.04) for both as you can see in Dorman 2006.
Thus, I also assume it is 0.04 mg/g for estimated 0.606 mg/g. I used GraphPad (GrapihiPad

uickfales: test calculator)
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(3) Then I used Excel and the data from lowest two airborne levels (airborne Mn = 0 and 0.06
mg/m3) and corresponding Globus Pallidus (0.48 and 0.8 mg Mn/g), respectively to do backward
calculation and estimate what airborne Mn level can cause $.606 mg Mn/g}. The answer would be
about 0.0236 mg/m3.

With the adjustment of uncertainty factor of 100 (10 for population variability and 10 for data
limitation /uncertainty), it will bring down to 0.000236 mg/m3 (that is in the range of our RfD
estimate)

The value (0.000236 mg/m3) could become even smaller if the sample size is bigger (> 6 monkeys
per group).

Of note, they also mention that there is no significant difference in sensitivity analysis between
MnO2 and MnS04

« Sansitivity Analysis In ag

+ Fach parameter analysed separately

« Uletary intake varied sround 3 mo/day

# Al concentrations were fixed ab values of 1, 0.2 and 00002 mofm?

» Target tssues concentrations were sstimated in blood, the globus
paliidus and the olfactory bulb

+ Two different starting combinations of fractional deposition in lung,
raspiratory nasal cavity and head were used corresponding o

R Aratyses show litts
chernical structure

» Using the Mn(, additional values wers run o find the air
concattration where changes oocurred

From: Bussard, David

Sent: Tuesday, November 20, 2018 10:07 AM

To: Bahadori, Tina <Bahadori Tina@ena.gov>; Thayer, Kris <thaver kris@ena. gov>; Schlosser, Paul

<Sehiosser. Paul@epa.gov>; White, Paul <White. Pauli@epa.gov>; Lin, Yu-Sheng <Lin.Yu-Sheng@spa gov>; Wright,
Michael <Wright Michael@epa.gov>; Bateson, Thomas <Bateson. Thomasfepa gov>; Vandenberg, John
<Vandenberg lohn@epa.goyv>; Ramasamy, Santhini <Bamasamy. Santhini®epa.gov>; Morozov, Viktor
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<Muororoy Viktor@epagov>; Brown, James <Brown James@epa.gov>
Cc: Garcia, Kelly <garcis.ksllv@epa.gow>
Subject: RE: PBPK models for Manganese discussion {Updated with materials)

Ex. 5 Deliberative Process (DP)

David

From: Bahadori, Tina

Sent: Tuesday, November 20, 2018 6:42 AM

To: Thayer, Kris <thayer kris@epa.gov>; Schlosser, Paul <Schlosser Pauli@epa.gov>; White, Paul

<White Paul@ena.gov>; Lin, Yu-Sheng <LinYu-Sheng@ena.gov>; Wright, Michael <Wright Michaelfepa.gows;
Bateson, Thomas <Bateson. Thomas@epa.gov>; Vandenberg, John <Vandenberp lohn@epa. gov>; Bussard, David
<Bussard.David@epa.gov>;, Ramasamy, Santhini <Ramasamy. Santhini@epa.gov>; Morozov, Viktor

<Maororov Vikior@epa.gsov>; Brown, James <Brown James@epna. gov>

Cc: Garcia, Kelly <garcia kellv@epa.gov>

Subject: RE: PBPK models for Manganese discussion {(Updated with materials)

Thanks Kris. | added some comments to your notes. Mainly | suggested:

Ex. 5 Deliberative Process (DP)

From: Thayer, Kris

Sent: Tuesday, November 20, 2018 1:31 AM

To: Garcia, Kelly <garcia.kellv@epa.pov>; Schlosser, Paul <Schiosser. Paul@epa gov>; White, Paul

<White. Paul@spa.gov>; Lin, Yu-Sheng <Lin.Yu-Sheng@sna.gov>; Wright, Michael <Wright Michasl@epa.gov>;
Bateson, Thomas <Bateson. Thomas@epa.gov>; Vandenberg, John <Vandenberg lohn®epa gov>; Bussard, David
<Bussard, David®epa.gov>; Ramasamy, Santhini <Bamasamy. Santhini®epa.gov>; Morozov, Viktor
<Morozov.Viklon®epa.gov>; Bahadori, Tina <Bahador Tina@epa.gov>; Lavoie, Emma <Lavoie Emma@epa.gov>
Subject: RE: PBPK models for Manganese discussion (Updated with materials)

| wanted to get some feedback on this meeting summary that would be posted on the IRIS site before
posting...and | guess we should share for quick review as a courtesy with other EPA attendees who aren’t part of
the core team. Apologies if | missed anyone — this list was culled from recipients of the meeting invite.

Summary of Meeting Action Iltems
Event Title: Manganese {Mn) Physiologically based pharmacokinetic {(PBPK) Modeling Updates
Date: November 20, 2018

Time: 9:00 PM - 12:00 PM
Keywords: IRIS, Manganese
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Attendees:

THIS 15 STOLEN FOR CHLOROPRENE and is only a partial, Kris has Kelly to update
Harvey Clewell - Ramboll

Tina Bahadori— US, EPA, NCEA
Tom Bateson — US, EPA, NCEA
David Bussard — US, EPA, NCEA
Yu-Sheng Lin— US, EPA, NCEA
Viktor Morozov— US, EPA, NCEA
Paul Schlosser — US, EPA, NCEA
Santhini Ramasamy— US, EPA, NCEA
Kris Thayer — US, EPA, NCEA

John Vandenberg — US, EPA, NCEA
Mike Wright— US, EPA, NCEA

Summary of meeting activities and next steps:

Ex. 5 Deliberative Process (DP)

From: Garcia, Kelly
Sent: Tuesday, October 30, 2018 10:47 AM
To: Garcia, Kelly; Schlosser, Paul; Thayer, Kris; Brown, James; Boyes, William; Jarabek, Annie; White, Paul; Hoyer,
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Marion; Lin, Yu-Sheng; Wright, Michael; Bateson, Thomas; Vandenberg, Johnj: Ex. 6 Personal Privacy (PP)
Ramasamy, Santhini

Cc: Morozov, Viktor; Bussard, David; reentry@ramboll.com; cvanlandingham @ramboll.comy; Kenyon, Elaina;
Cook, Rich; Sopata, Joe; Smith, Darcie

Subject: PBPK models for Manganese discussion (Updated with materials)

When: Friday, November 16, 2018 9:00 AM-12:00 PM (UTC-05:00) Eastern Time (US & Canada).

Where: DCRoomRRB51109-1

Good morning,

Paul Schlosser has requested that | hold this time for a meeting between EPA and the team developing PBPK
models for Manganese. Please find the agenda and logistics below.

Agenda
1. Welcome from Kris Thayer, U.S. EPA

2. EPA Quality Assurance Project Plan (QAPP) for PBPK Models, Paul Schlosser, U.S. EPA
3. Background on Mn PBPK models, Mel Andersen, private consultant
4. New work on Mn PBPK models, Mel Andersen and colleagues

a. Adding drinking water as a route of entry

b. Developing a model with rapid tissue binding/dissociation rate constants

c. Sensitivity analysis for PBPK models

Meeting logistics
Rooms: DC 51109-1 (5™ floor fishbowl); RTP B-249
Callin number: Ex. 6 Personal Privacy (PP) :

Adobe Connect webinar:| Ex. 6 Personal Privacy (PP) v
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